Mutation of alanine 623 in the third cytoplasmic loop of the rat thyrotropin (TSH) receptor results in a loss in the phosphoinositide but not cAMP signal induced by TSH and receptor autoantibodies.
Thyrotropin (TSH) and IgG preparations from patients with Graves' disease increase inositol phosphate as well as cAMP formation in Cos-7 cells transfected with rat TSH receptor cDNA. Mutation of alanine 623 in the carboxyl end of the third cytoplasmic loop of the TSH receptor, to lysine or glutamic acid, results in the loss of TSH- and Graves' IgG-stimulated inositol phosphate formation but not in stimulated cAMP formation. There is no effect of the mutations on basal or P2-purinergic receptor-mediated inositol phosphate formation. The mutations do not affect transfection efficiency or the synthesis, processing, or membrane integration of the receptor, as evidenced by the unchanged amount and composition of the TSH receptor forms on Western blots of membranes from transfected cells. The mutations increase the affinity of the TSH receptor for [125I]TSH and decrease Bmax; however, cells with an equivalently decreased Bmax as a result of transfection with lower levels of wild type receptor do not lose either TSH-induced inositol phosphate formation or cAMP signaling activity. Thus, in addition to discriminating between ligand-induced phosphatidylinositol bisphosphate and cAMP signals, the mutation appears to cause an altered receptor conformation which affects ligand binding to its large extracellular domain.